Abstract
Introduction
In most Caribbean islands, extension services are provided mainly by the public sector. Within this sector, a commoditybased service exists for major traditional export crops. The removal of preferential agreements with the European Union resulted in a significant decline in agricultural income for small islands. However, the eastern Caribbean is still heavily dependent on agriculture for employment and to provide basic food commodities for domestic consumption (Ganpat & Webster, 2011) . Furthermore, contractions in regional agriculture have led to a decline of extension services in some countries (Singh et al., 2005) .
Agriculture in the Caribbean: Economic differences
In Grenada, food imports account for more than 25% of the nation's total import bill (International Fund for Agricultural Development, 2010) . In St. Lucia, agriculture contribution to Gross Domestic Product (GDP) has consistently declined; from 13.7% in 1993 to 3% in 2015 (World Bank, 2016 . Agriculture is the leading contributor to GDP in Dominica however, its contribution has declined mainly due to low productivity in the banana industry. Banana production declined by 63% and its export value decreased by 62% (Campbell, 2001) . In St. Vincent, the situation is similar to that of St. Lucia and Dominica. Banana was the primary export crop and a major contributor to domestic GDP and employment. In comparison, Antigua's economy is driven by tourism and finance while agriculture accounts for only 2% of GDP (World Bank, 2016) . Although the agricultural sector is one of the largest employers in Antigua, it is constrained by high labor costs, small size of local market, and competition from imported foodstuff.
In contrast, Trinidad and Tobago is the global leader of ammonia exports, the largest supplier of Liquefied Natural Gas to the United States of America, and the second largest exporter of methanol globally (Clarke, 2011) . Pemberton (2006) stated the agricultural sector in Trinidad and Tobago has either declined or stagnated. Imports have substantially exceeded exports. Furthermore, Pemberton (2006) stated the agriculture labor force has decreased constantly since 1980. The shortage of labor has been blamed for continued low productivity of the sector; agriculture contributes only 0.25% of national GDP (National Training Agency, 2011) .
Commonalities of all islands are evident in their declining agricultural sectors, competition from imports due to removal of preferential trading agreements, and labor shortages. Notably, the agricultural sector is the major source of employment in the Organization of Eastern Caribbean States (OECS) (Grenada, St. Lucia, St. Vincent, Antigua and Dominica). Agriculture accounts for a large portion of the workforce despite a low contribution to GDP in all islands (World Bank, 2016) .
The low growth rate of Caribbean agriculture has resulted in a sectoral shift to the service industry (Kida, 2005) . The International Monetary Fund (2013) noted Caribbean states are faced with high debt, and any governmental attempt to expand agricultural budgets must be justified based on the sector's performance determined mainly by its contribution to GDP. As shown, agricultural contribution to GDP is declining and therefore it is expected that public extension services in the eastern Caribbean islands will experience shrinking agricultural budgets in the future. Ganpat et al. (2015) stated governments struggle to provide extension services to farmers due to extension officers' and farmers' reliance on traditional extension approaches. Individual farm visits remain the main method used to provide public extension services in the eastern Caribbean, although governments have increasingly supported the use of information communication technologies (ICTs) to disseminate agricultural information via cell phones and SMS texting. Strong, Ganpat, Harder, Irby, and Lindner (2014) noted, however, that Caribbean extension officers used ICTs mainly for personal benefits and professional productivity rather than educating clientele.
Theoretical and Conceptual Framework
Cultivating positive relationships with a critical mass of clientele is essential to building the capacity of smallholder farmers within the eastern Caribbean. For assessment of customer satisfaction, this study utilizes the contrast theory (Hovland, Harvey & Sherif, 1957) . Satisfaction is conceptualized as a process of an individual's comparison between expectations of the extension service and the service's actual performance, originally referred to as the confirmationdisconfirmation process in Festinger's (1957) theory of dissonance. The contrast theory suggests if actual product performance does not meet the consumer's expectations about the product, then the negative contrast between product expectation and actual performance will cause the consumer to exaggerate the discrepancy (Yi, 1990) . Hence, the contrast theory takes a post-usage evaluation of satisfaction (Cardozzo, 1965) . For example, suppose a farmer expects one farm visit per month from an extension officer. If the extension officer visits the farmer once in four months due to organizational constraints, then a contrast exists between service performance and the farmer's expectations. The theory indicates the farmer will exaggerate the disparity, leading to amplified dissatisfaction with the extension service. Conversely, if the extension officer visits twice per month thereby exceeding expectations, then the contrast will lead to exaggerated levels of satisfaction. Consistent to the contrast theory, Suvedi, Lapinski, and Campo (2000) found frequent users of extension services are significantly more satisfied than less frequent users.
According to Wilson, Zeithaml, Bitner, and Gremler (2008) , service quality has five dimensions: reliability, assurance, responsiveness, empathy, and tangibility. Wilson et al. (2008) noted reliability refers to an ability to consistently perform the service; assurance relates to the knowledge and expressed consideration of service provider; responsiveness is a willingness to promptly assist clients; empathy relates to provision of individualized attention, and; tangibles are the appearance of facilities, personnel, and communication materials. If the primary approach to extension is farm visits, then service quality relies on individual contact with extension. Therefore, this study operationalized satisfaction with extension using each dimension of service quality. However, farm visits are highly resource intensive (Ali-Olubandwa et al., 2011; Nisha, 2006) . If financial constraints limit the delivery of extension services, then actual service performance will decline. Guided by the contrast theory, this study conceptualizes a dependence on farm visits will increase farmers' expectations of extension services. The financial constraints of countries will hinder extension's ability to match service performance with farmers' expectations, and the contrast will result in greater levels of dissatisfaction with the extension service. This study hypothesizes Trinidad is better positioned to deliver the five dimensions of service quality based on its economic capacity relative to the OECS. As such, Trinidad farmers' expectations of extension service and extension's actual service performance are more likely to be aligned.
Contrast

Purpose and Objectives
The purpose of this study is to determine the extent to which farmers are dependent on farm visits as their primary source of extension service. Specifically, this study: (a) assessed farmers' satisfaction with extension in six selected Caribbean countries, (b) determined differences in farmers' satisfaction with extension among countries, and, (c) estimated the impact of the frequency of extension visits on farmers' satisfaction with extension, given economic differences in countries. This study hypothesized the frequency of extension visits moderates the relationship of farmers' satisfaction with extension in the selected Caribbean countries.
The agricultural budget and allocations to the public extension service of Trinidad significantly exceed that of all other Caribbean islands (Government of the Republic of Trinidad and Tobago, 2015) . Additionally, Trinidad farmers benefit from a pluralistic extension system therefore, farmers' dependence on the public service is expected to be less than that of other islands. Tobago was excluded from the study due to the small size of its extension staff. Because of the economic differences between Trinidad and other selected islands, a further objective of this study was to compare farmers' satisfaction with extension in Trinidad with farmers' satisfaction in other islands. The main working hypothesis was that farmers' satisfaction with extension in Trinidad was expected to be higher.
Methods Sampling
The population for this study was all farmers of Trinidad, Antigua, Dominica, St. Lucia, St. Vincent, and Grenada. Trinidad is the largest in the group. However, identification of a sampling frame from an accessible list of farmers was not possible; there were no reliable statistical databases of farmers in any of the countries. Therefore, information on farming (estimated total number of farmers, farm sizes, farming locations and number of farmers in each farming village) was obtained directly from the extension division of each island. A nonprobability sampling technique was used. Due to unknown sampling error, caution must be taken if the results of this study are to be generalized to the population. A total convenience sample (N = 717) comprised farmers from Antigua (n = 59), Dominica (n = 102), St. Lucia (n = 100), St. Vincent (n = 106), Grenada (n = 100) and Trinidad (n = 250). Farmers were surveyed with the use of a structured, closed-ended questionnaire via face-to-face interviews. These interviews were conducted by trained agriculture undergraduate students who were citizens of each of the countries sampled. Interviewers visited major agricultural communities in respective countries and interviewed farmers with their verbal consent. The instrument took approximately 20 minutes to complete.
Instrument
A panel of experts in the areas of agricultural extension, agricultural economics, and rural development examined the instrument for validity. A pilot of the instrument was done with five farmers from each country (n = 30) and the final instrument was modified with respect to item wording. The final questionnaire consisted of 32 Likert-type statements that operationally assessed farmers' satisfaction with extension services. Respondents were asked to indicate their agreement or disagreement to individual statements and each response was scored as follows: Strongly Agree = 4, Agree = 3, Disagree = 2, and Strongly Disagree = 1. Based on the Cronbach's alpha, the scale appeared to have good internal consistency (α = .97). Other information collected related to gender, age, education, farm size, number of farmed parcels of land, number of extension visits, farming status, type of production, preferred method of interacting with extension, access to other information sources, and participation in farmers' groups.
Analysis
Data were coded and analyzed with the use of SPSS. A descriptive summary of all items assessed was presented. Items were ranked using an inter-item weighted index to facilitate a good description of farmers' level of agreement with each statement of satisfaction with extension services. The most agreed upon statement was ranked first while the least agreed upon statement was ranked last. The Satisfaction Weighted index (SW) was calculated with a simple arithmetic formula: SW = SA (4) + A (3) + D (2) + SD (1). SW ranged from 100 (very low satisfaction) to 400 (very high satisfaction).
Principal Factor Analysis (PFA) was used to reduce the farmers' satisfaction scale into a concise construct. Only items with commonalities greater than 0.50 were then included in the farmers' satisfaction index calculation. From included items, a farmer satisfaction score was calculated as a horizontal sum of individual ordinal (or Likert) responses. Total satisfaction (TSi) was derived with the following equation, where S is the ordered response to each item:
= ∑ =1 . The final index, "Farmers' Satisfaction with Extension" (FSE) was normalized to a range of 0 to 1, with a higher value indicating greater satisfaction with extension. Specifically, values between 0 -0.25 indicates strong dissatisfaction, 0.26 -0.50 shows dissatisfaction, 0.51 -0.75 is moderate satisfaction, and 0.76 -1 represents high satisfaction.
Differences in farmers' satisfaction with extension services based on country of residence were determined with the use of an ANOVA model with a Tukey's b posthoc test. The impact of extension visits on farmers' satisfaction with extension, given differences in countries, was estimated with the use of a Hierarchical regression model with two levels. The model was specified as follows:
(1) Where C is the country of residence and V is the frequency of visits (1 is frequent, 0 other). The moderating effect was represented by an interaction between individuals' country of residence and frequency of visits. In block 1, the main effect of frequency of visits, and country of residence on farmers' satisfaction (FSE) was determined. In block 2, the frequency of extension visits was included as a moderator (interaction term) in the relationship between country of residence and farmers' satisfaction with extension. In block 1 and 2 of this model, Trinidad was used as the reference category (0), such that each coefficient gives the average satisfaction with extension compared to satisfaction in Trinidad. Therefore, the coefficient for each interaction term showed average satisfaction for those who were visited frequently (1) and, lived in a particular island of the OECS, compared to the average satisfaction of Trinidad farmers. Table 1 provides a descriptive summary of farmers' demographic characteristics. Most farmers were males, had primary or no formal education, and operated full-time on small crop-based farms. The identified characteristics are supported in a report by Graham (2012) that outlined the profile of typical Caribbean farmer. With respect to extension presence, most farmers reported annual (36%) or monthly (31%) contact with extension officers, preferred face-to-face contact with officers, utilized other sources of farming information, and did not belong to a farmers' group. Nearly 20% of farmers reported no visits from officers. 
Sample Characteristics
Results and Discussion Farmers' Satisfaction with Extension
Responses to items of the farmers' satisfaction construct were ranked from strongly agree to strongly disagree. The Satisfaction Weighted index (SW) had an observed range of 219 to 277. Most farmers agreed the extension service helps them without expecting anything in return (SW = 277). In all islands, extension is a public good and provided to farmers free of charge. Most farmers indicated that they like collaborating with the extension service (SW = 274). This suggests farmers are willing to work closely with extension officers. Working with extension allows for inclusion in training activities, quicker response to farm-related problems, and improves farmers' ability to provide feedback to extension. Also, many farmers noted they would recommend the extension service to other farmers (SW = 273). Notably, only a minority of farmers strongly agreed with each statement.
Index Construction: Principal Factor Analysis (PFA)
PFA was used to extract a single, concise measure of farmers' satisfaction with extension. Items with low commonalities were omitted with the criteria (1) for item exclusion being: If commonality is less than 0.50, then omit from index. Following this, another PFA was performed on items that met criteria 1 using an orthogonal rotation method (Varimax). The final items in Model 2 are presented in Table  2 . With respect to model assumptions, PFA Model 2 satisfied both assumptions; the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy test and the Bartlett's test of sphericity. An examination of the scree plot used to assess the Eigen values against equivalent factor indicated only one factor was necessary. This finding was corroborated by the high value of KMO and high significance of Bartlett's test of sphericity, i.e. all items were highly correlated such that only one factor was sufficient. Further, all items of the latent variable (farmers' satisfaction) explained over 60% of the variation in the original variable. An overview of the extracted factor showed it covered several areas of farmers' satisfaction consistent with the five areas of service quality as described by Wilson et. al. (2008) Items presented in Table 2 (n = 20) were included in the FSE index (Farmers Satisfaction with Extension) based on the summary statistics, commonalities, and item loadings of PFA Model 2. The index is considered a valid and reliable representation of satisfaction towards extension services. Table 3 provides the results of a univariate analysis of farmers' satisfaction with extension (FSE) based on country of residence. Results indicated farmers' satisfaction with extension was significantly different based on country of residence (F = 92.16**). Tukey's b post-hoc test revealed Trinidad farmers had the highest level of satisfaction while farmers of St. Vincent had the lowest level of satisfaction with extension. Further, St. Lucia, Dominica, and Grenada had significantly higher levels of satisfaction than Antigua.
Satisfaction by Country and Economic Indicators
A comparison of farmers' satisfaction to economic power (GDP) showed that despite agriculture contributing the least to GDP in Trinidad, farmers there reported the highest level of satisfaction with extension. Narine et al. (2015) noted Trinidad's economy outperformed all countries of Latin America and the Caribbean due to its abundant energy resources. Revenues from non-renewable resources are often used to inefficiently subsidize the agricultural sector, suggesting that Trinidad's public extension had greater financial resources to serve farmers. In contrast, St. Vincent, which had the lowest GDP per capita and a fairly high contribution from the agricultural sector experienced the lowest level of satisfaction with Extension. Even though agriculture was very important to the economy, extension may not be able to effectively serve farmers due to financial constraints (low GDP). Unlike Trinidad, St. Vincent relies mainly on agriculture and to a limited extent on tourism. As shown in Table 3 , except for St. Vincent and Antigua, Caribbean islands are moderately satisfied with extension services. Antigua also had low levels of satisfaction with extension however, agriculture contribution to Antigua's GDP was also low. While other islands are dominated by agricultural activities, Antigua's economy is based on a financial and tourism sector. However, Table 3 indicates Trinidad's GDP is higher than that of Antigua which suggests Trinidad is better positioned to support extension. In Dominica, where agriculture contribution to GDP is highest and GDP per capita is low ranked, farmers' satisfaction seems to be fair. Notably, very high satisfaction levels (FSE > 0.75) with extension did not exist in any of the countries.
Impact of Frequency of Visits on Satisfaction
A regression model was used to estimate the impact of frequency of extension visits on the relationship between farmers' satisfaction with extension and country of residence. Table 4 presents the results of a hierarchical regression model with two levels. In block 1, the main effect of frequency of visits and country of residence on farmers' satisfaction (FSE) was determined. In block 2, the frequency of extension visits was included as a moderator (interaction term) in the relationship between country of residence with "Trinidad" as the reference category, and farmers' satisfaction with extension. In block 1, the model was significant (F = 95.20**) and accounted for 44% of the variation in FSE. In block 2, the model was significant and different to block 1 (F change = 10.78**; F = 60.40**) while accounting for 48% of the variation in FSE.
In block 1, the main effects indicated farmers of all other countries were significantly less satisfied with extension than farmers in Trinidad (β < 0). With respect to the effect of the moderator (frequency of extension visits), results indicated when extension visits were frequent in all countries, satisfaction with extension significantly increased at a higher rate when compared to Trinidad. This finding suggests Trinidad farmers were less sensitive to changes in the number of extension visits received. Based on the signs of coefficients in Table 4 , block 2, frequency of extension visits was a significant moderator because it affected the direction of the relationship between country of residence and satisfaction. The moderator had a positive net effect on the relationship between country of residence and satisfaction. The interaction between farm visits and country of residence on satisfaction indicated a clear pattern; if extension visits are frequent, then all countries are more satisfied with extension. Alternately, if farm visits decrease, then farmers' satisfaction with extension significantly decreases for the selected OECS countries. Results strongly suggest farmers' satisfaction is dependent on frequency of individual farm visits; a costly and currently unsustainable approach. Results also showed that farm visits did not have a major effect on farmers' satisfaction with extension in Trinidad; Trinidad farmers are less dependent on farm visits.
Conclusion, Implications and
Recommendations Given constraints outlined by , the extension service is assumed to operate beyond its financial and human capacity in most islands. Severe financial constraints and increased pressures to respond to a myriad of administrative, farming, and non-farming problems often result in low contact levels with clients on a timely basis. Farmers may experience dissatisfaction in extension's ability to respond to their farming needs if there is a lack of other reliable sources of information or ineffective use of other techniques to disseminate critically needed information. Furthermore, many islands may not have sufficient resources to serve a diverse group of small-scale farmers via a high-cost approach such as individual farm visits. Therefore, while results indicated a generally moderate level of satisfaction with extension, a sustainable extension approach is needed to ensure future extension advisory support for farmers. Extension services are expected to operate with small budgets, given the low contribution of agriculture to GDP. In an era of declining budgets, in many developing countries extension's ability to continue to pursue a high cost approach will diminish in the future. Public extension must seek to explore ways of improving farmers' satisfaction while operating in a costeffective manner; individual farm visits should be carefully evaluated against other approaches. According to Strong, Ganpat, Harder, Irby, and Lindner (2014) , extension in the Caribbean already has the internal capacity to use alternative approaches in extension. Efforts should be placed on promoting different approaches while orienting farmers to the differences in service characteristics and benefits of such approaches.
This study showed while Caribbean farmers were somewhat satisfied with extension services, there were significant differences in satisfaction based on country of residence. Smaller islands of the Caribbean exhibited significant dependence on the traditional farm visit for their extension services. In all cases, satisfaction with extension significantly increased when farmers of small islands were visited more frequently by extension. Therefore, the frequency of visits impacted farmers' satisfaction with extension, depending on the country of residence. However, frequent visits had a relatively minor impact on Trinidad farmers' satisfaction with extension. These findings are consistent with the contrast theory. In Trinidad, the existence of a pluralistic extension system may account for the lack of dependence on the farm visit method. The National Agricultural Marketing and Development Corporation of Trinidad and Tobago utilizes an Agricultural Market Information System that serves as a virtual platform for agricultural marketing and price information. Also, several studies have noted Trinidad farmers rely on input suppliers as a major source of farming information and advice (Dolly, 2009; Dolly, 2005) . Further, NGOs has been using the Farmer Field School (FFS) method to educate farmers on the use of Integrated Pest Management strategies (Dolly, 2009 ). Also, various Farmers' Associations of Trinidad provide extension services to farmers on a group basis. The availability of multiple sources of farming information and approaches to extension in Trinidad may account for the lower observed dependence on traditional farm visits by public extension services. Low GDP per capita in the struggling OECS economies infer that government budgets may not be able to effectively sustain the farm visit method in the long run, primarily because of the cost of using this method.
Current CARICOM policies promote ICT infrastructure in small islands (e.g. ICT4D initiative). As such, local governments should seek to actively encourage effective utilization of ICTs in public service; the extension service could be an area of focus because of the strong dependency on income from agriculture in the islands. According to and Strong et al. (2014) , extension officers of the OECS possessed the technical skills needed to utilize ICTs and there was relatively high access to ICTs. However, ICT usage has been somewhat limited to personal benefits and rarely utilized in job related, educational or developmental contexts. ICTs have shown to be much more cost effective to deliver extension (MEAS, 2013; FAO, 2014; Harris, 2013) .
Governmental bodies should seek to incorporate ICTs in meeting their individual agricultural development goals. In moving forward, it is recommended that OECS islands reduce their dependence on a financially unsustainable approach by initiating the use of other more efficient dissemination methods, for example, ICTs. Initial ICT training and educational activities for extension and farmers require significant levels of fixed investment. However, the associated long run costs of ICTs will likely be lower than costs experienced with the farm visit method presently utilized. 
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